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AB Azole electroluminescence dye indicators having spacer regions 

for nucleic acids and proteins have been developed. The EL dyes have 
general structures I (R1,R4 = H, halo, alkyl, alkenyl, alkoxy, OH, CN, 
sulfonyl, aromatic, heterocyclic; R2,R3 = Rl, thiophene, furan, pyrrole, 
imidazole, oxazole, thiazole, pyrazoles, pyridines, sulfonyl aryl; 
X = N, S, O, Se, B with(out) substitution; Y = CR4, N, N+R'; R' = alkyl, 
alkyaryl; An- = C1-, Br-, I-, CF3S03-, BF4-, PF6-). The EL dyes addnl. 
comprise a spacer region - (CHR ' ) p-X- (CHR ' ' ) q- (X = NHCOO, CONH, COO, 
S02NH, NHC ( :NH) NH, O, S, NR, CH:CH, C.tplbond.C, Ar, CO-Ar-NR; R = alkyl; 
R', R' ' = H, alkyl with(out) aromatic rings and they can contain sulfonyl, 
OH, quaternary amines, C02H; Ar = aryl; p, q = 0 .apprx. 20; p + q 
> 1), amino acid, or peptides (such as peptides containing cysteic 
acid, 2-amino-3-sulf osulf anyl propanoic acid, 2-amino-3-sulf oxypropanic 
acid, tyrosine, threonine, 4-amino-2-hydroxybutanoic acid, homoserine or 
serine) . The indicators have reactive moiety for labeling that consist of 
carboxylic acid, isocyanate, isothiocyanate, epoxy, alkyl halides, 
triazine, or carbodiimide . The indicators can be applied to various 
biomols. involved in specific binding process they include oligonucleotide 
probes, nucleotide amplification primers or terminators, PNA mol. beacons, 
proteins (antigens, haptens and antibodies), biotin or avidins, tag 
peptide, lectin, glycoproteins, hormones and receptors. The systems using 
electrophoresis are especially claimed as the method to detect the 
indicator-labeled biomols. Syntheses of some specific EL dyes and 
labeling of oligo DNA and proteins were demonstrated. 
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The present disclosure relates to methods of detecting 


target 




analytes based on single molecule detection of coded 






molecules . 
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AB The present invention provides a method for detecting a 

biomolecule. The method includes reacting a biomolecule sample with an 

organic EL-dye and measuring the fluorescence of the 

biomolecule sample labeled with the organic EL-dye. 

The method provides a highly sensitive method of detecting a 

biomolecule at lower cost. 
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PRAI JP 2004-267061 A 20040914 

AB Double stranded DNA-intercalating organic electroluminescence probes for gene 
detection assay have been developed. The sewn-in type 
DNA-intercalating probe is consisted of organic electroluminescence 
pigment, DNA binding moiety and the linker region. The organic 
electroluminescence pigments are five-member ed ring compds . with 
conjugated bonds. Such f ive-membered rings are consisted of more than one 
hetero atom (azole or imidazole) , selenium or boron 

atom, or those condensed with six-membered ring compds. with conjugated 
bonds. The DNA binding moiety is single ring compds. or polyarom. compds. 
The DNA binding moieties can be more specifically the chemical groups such as 
anthracene, phenanthrene, pyrene, fluorene, biphenylene, 
naphthalenediimide, naphthaleneimide, acridine, phenyldiimide, 
benzothiazole, benzoimidazole, quinoline, phenanthr idine or indole. The 
binding moiety can be peptides contain lysine, arginine, histidine or 
ornithine. A naphthalenediimide and an anthracene intercalators , a 
peptide intercalator were synthesized and f luorometries using these probes 
to detect dsDNA were demonstrated. The fluorescent signals from 
these probes were proved to be stable even in the dry state. 
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NOVELTY - Detecting (Ml) a biomolecule, involves reacting the 

biomolecule sample and an organic electroluminescent (EL 

) dye, and measuring the fluorescence of the biomolecule sample 

labeled with the EL dye. 

DETAILED DESCRIPTION - Detecting (Ml) a biomolecule, 

involves : 

(1) reacting the biomolecule sample and an organic 
electroluminescent (EL) dye, and measuring the 
fluorescence of the biomolecule sample labeled with the EL 
dye; 

(2) labeling biomolecule sample with a signal coloration element 
having a five membered ring compound containing one or more types of 
heteroatom and selenium or boron atom, and measuring the fluorescence of 
the labeled biomolecule; 

(3) reacting biomolecule sample and probe labeled with 
organic EL dye, and measuring fluorescence of the 
biomolecule sample; or 

(4) separating the biomolecules contained in the biomolecules 
sample based on their size by electrophoresis, where the sample is labeled 
with an organic EL dye before or after the 

electrophoresis . 

INDEPENDENT CLAIMS are also included for: 

(1) signal coloration element for (Ml), comprising an organic 
EL dye having a reactive group for binding a 

biomolecule; 

(2) labeling kit for labeling biomolecules, comprising organic 

EL dye; 

(3) a method (M2) for labeling tissue or cell sample comprising 
biomolecule with an organic EL dye; and 

(4) dye for labeling tissue or cell sample, comprising an organic 
EL dye having a reactive group for binding a biomolecule 

in the tissue or cell. 

USE - (Ml) is useful for detecting biomolecules such as 
nucleic acid, protein, peptides and carbohydrates (claimed) . 

ADVANTAGE - (Ml) enables detection of several 
biomolecules simultaneously with more sensitivity at lower cost. The 
organic EL dye is chemically stable for f reeze-drying 

and can be stored for long term, and has high quantum yield in solid state 
and has high fluorescent intensity. 
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AB The present invention provides a method of detecting a 

biological molecule. The method includes reacting a biological molecule 
sample with an organic EL-dye and measuring the 

fluorescence of the biological molecule sample labeled with the organic 
EL-dye. The method provides a highly sensitive method 
of detecting a biological molecule at lower cost. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB A class of predominantly hydrophobic non-azo N-substituted 

1 , 8-naphthalimide compounds, each bearing, at its 3-position, a 
nucleofuge and, at its 4-position, a heteroatomic electron-releasing 
group. The heteroatomic electron-releasing group is being characterized 
as having a heteroatom directly linked to the 4-position of the ring, 
and having at least one hydrogen directly attached to the heteroatom. 
Upon activation by an activating agent in an environment independent of 
the presence or absence of oxygen, these compounds generate activated 
species. The activated species initiate chemical changes in lipid 
bilayer membranes of viruses and other target cells. These changes can 
eradicate viruses and other target cells. The activated species can also 
cause structural changes in lipid and any associated proteins and 
polypeptides at a level beneath the surface of the membrane, leading to 
polymerization and crosslinking . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A class of predominantly hydrophobic non-azo N-substituted 

1 , 8-naphthalimide compounds, each bearing, at its 3-position, a 
nucleofuge and, at its 4-position, a heteroatomic electron-releasing 
group. The heteroatomic electron-releasing group is being characterized 
as having a heteroatom directly linked to the 4-position of the ring, 
and having at least one hydrogen directly attached to the heteroatom. 
Upon activation by an activating agent in an environment independent of 
the presence or absence of oxygen, these compounds generate activated 
species. The activated species initiate chemical changes in lipid 
bilayer membranes of viruses and other target cells. These changes can 
eradicate viruses and other target cells. The activated species can also 
cause structural changes in lipid and any associated proteins and 
polypeptides at a level beneath the surface of the membrane, leading to 
polymerization and crosslinking . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A class of predominantly hydrophobic non-azo N-substituted 



1 , 8-naphthalimide compounds, each bearing, at its 3-position, a 
nucleofuge and, at its 4-position, a heteroatomic electron-releasing 
group. The heteroatomic electron-releasing group is being characterized 
as having a heteroatom directly linked to the 4-position of the ring, 
and having at least one hydrogen directly attached to the heteroatom. 
Upon activation by an activating agent in an environment independent of 
the presence or absence of oxygen, these compounds generate activated 
species. The activated species initiate chemical changes in lipid 
bilayer membranes of viruses and other target cells. These changes can 
eradicate viruses and other target cells. The activated species can also 
cause structural changes in lipid and any associated proteins and 
polypeptides at a level beneath the surface of the membrane, leading to 
polymerization and crosslinking . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A class of predominantly hydrophobic non-azo N-substituted 

1 , 8-naphthalimide compounds, each bearing, at its 3-position, a 
nucleofuge and, at its 4-position, a heteroatomic electron-releasing 
group. The heteroatomic electron-releasing group is being characterized 
as having a heteroatom directly linked to the 4-position of the ring, 
and having at least one hydrogen directly attached to the heteroatom. 
Upon activation by an activating agent in an environment independent of 
the presence or absence of oxygen, these compounds generate activated 
species. The activated species initiate chemical changes in lipid 
bilayer membranes of viruses and other target cells. These changes can 
eradicate viruses and other target cells. The activated species can also 
cause structural changes in lipid and any associated proteins and 
polypeptides at a level beneath the surface of the membrane, leading to 
polymerization and crosslinking. 
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